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Carrageenan  Cell Type  a (Å)  b (Å)  c (Å)  α   β   γ  
“Whole” a  Orthorhombic  18.8  25.2  6.0  90°  90°  90° 
Lambdaa  Monoclinic  11.3  25.2  6.0    81°   
Iota (K+)b  Trigonal  22.6  22.6    90°  90°  120° 
Kappa (K+)b  Trigonal  20  20    90°  90°  120° 
Iota (Ca2+)c  Trigonal  13.73  13.73  13.28  90°  90°  120° 
Iota (Na+)d  Trigonal  24.02  24.02  12.93  90°  90°  120° 






































































































































































































































Group  Figure  Iota % w/w  Na+ mM  RH %  a (Å)  b (Å)  c (Å) 
0.5  50  75  22.9 (5)  23.9 (3)  12.8 (1) 
1  6, pg 26 
0.75  25  75  23.6 (5)  23.4 (2)  12.9 (1) 








Group  Figure  Iota % w/w  Na+ mM  RH %  a (Å)  c (Å) 
0.5  50  66  21.5 (2)  13.1 (2) 
1.5  0  75  21.5 (1)  13.4 (1) 
0.5  75  66  23.3 (2)  13.0 (2) 
0.5  25  66  23.5 (2)  13.1 (1) 
0.5  0  75  23.8 (2)  13.3 (1) 
0.75  75  75  24.4 (1)  13.1 (1) 
1  0  66  24.5 (2)  13.1 (1) 
1.5  50  66  24.4 (2)  13.2 (1) 
0.75  0  66  24.7 (1)  13.3 (1) 
0.75  75  66  24.8 (2)  12.9 (2) 
1  150  66  24.8 (2)  13.1 (1) 
1  150  66  24.8 (2)  13.1 (2) 
0.75  25  66  24.9 (1)  12.6 (1) 
0.5  100  66  25.2 (3)  13.0 (2) 
0.75  150  75  25.9 (2)  12.9 (1) 
0.75  150  66  26.0 (3)  13.2 (2) 
1  100  66  26.2 (2)  13.4 (2) 
1.5  100  66  26.4 (2)  13.3 (1) 
0.5  75  75  26.5 (3)  12.9 (1) 
1  25  66  26.6 (2)  13.2 (1) 
0.75  100  75  26.7 (2)  13.1 (1) 
1.5  100  75  26.8 (3)  13.1 (2) 
0.5  100  75  26.9 (3)  12.8 (2) 
1.5  25  66  27.6 (2)  13.2 (1) 
1.5  75  75  29.3 (2)  13.0 (1) 
0.75  50  75  29.8 (2)  13.0 (1) 





1  25  75  30.7 (1)  13.0 (1) 
0.5  25  75  36.6 (8)  12.6 (4) 4  9, pg 29 
1  50  75  38.5 (1)  13.0 (1) 
1.5  0  66  44.3 (2)  13.2 (1) 5  10, pg 31 
0.75  0  75  44.4 (2)  13.2 (1) 
1.5  25  75  44.6 (1)  26.3 (1) 6  10, pg 31 
1.5  50  75  44.7 (1)  26.1 (1) 
1.5  75  66  50.1 (1)  13.2 (0) 
0.75  50  66  50.7 (1)  13.2 (0) 
1  50  66  52.1 (1)  13.2 (0) 
1  75  75  52.6 (2)  13.2 (1) 
7  12, pg 33 








Figure  Iota % w/w  Ca2+ mM  RH %  a (Å)  c (Å) 
11, pg 32  0.5  0  66  23.4 (1)  26.3 (1) 
1.5  0  66  22.1 (2)  13.5 (2) 
0.5  0  75  22.4 (1)  13.3 (1) 
0.75  0  66  22.4 (1)  13.4 (1) 
1  0  75  22.4 (1)  13.3 (1) 
1.5  0  75  22.8 (1)  13.3 (1) 
1.5  25  75  22.8 (1)  13.5 (1) 
1  0  66  23.1 (1)  13.3 (1) 
1  25  66  23.1 (1)  13.3 (1) 
1.5  150  66  23.2 (1)  13.2 (1) 
0.5  50  75  23.3 (1)  13.2 (1) 
0.5  75  75  23.3 (2)  13.2 (2) 
1  75  75  23.4 (1)  13.2 (1) 
0.5  100  75  23.5 (0)  13.2 (0) 
0.5  150  75  23.5 (1)  13.3 (1) 
1.5  25  66  23.5 (1)  13.1 (2) 
0.75  0  75  23.5 (2)  13.2 (2) 
0.5  75  66  23.6 (0)  13.2 (0) 
0.75  100  66  23.6 (1)  13.2 (1) 
1  25  75  23.6 (1)  13.2 (1) 
1  100  66  23.6 (1)  13.3 (1) 
1.5  50  75  23.6 (1)  13.2 (1) 
0.5  50  66  23.7 (1)  13.2 (0) 
0.5  100  66  23.7 (1)  13.2 (1) 
1.5  100  66  23.7 (3)  13.0 (2) 
1  75  66  23.8 (1)  13.2 (1) 
1.5  75  66  23.8 (1)  13.2 (1) 
0.5  150  66  23.9 (1)  13.3 (1) 
0.75  25  66  23.9 (1)  13.2 (0) 
1  50  75  23.9 (1)  13.2 (1) 
1  150  75  23.9 (1)  13.2 (1) 
1.5  75  75  23.9 (1)  13.2 (1) 
1.5  100  75  23.9 (1)  13.2 (1) 
0.5  25  66  24.0 (1)  13.1 (1) 
0.75  25  75  24.0 (1)  13.1 (1) 
0.75  150  66  24.0 (1)  13.1 (1) 
0.75  150  75  24.0 (1)  13.2 (1) 
1  50  66  24.0 (1)  13.1 (1) 
1.5  50  66  24.0 (1)  13.1 (1) 
1.5  150  75  24.3 (2)  13.1 (1) 
0.5  25  75  24.6 (1)  13.0 (1) 
11, pg 32 





























































































































































































































































































































































































































































































































Iota (% w/w)  NaCl (M)  Sucrose (M)  a (Å)  c (Å) 





























































































































































0.5%  52.0 (5.0)a  57.6 (5.7)g  0.10 (0.05)m 
1%  50.5 (5.8)a  59.2 (5.0)g,h  0.21 (0.07)n Iota‐carrageenan 
1.5%  55.4 (6.8)b  61.3 (6.0)h  0.37 (0.13)o 
0.15 M  49.6 (4.5)c  57.0 (5.4)i  0.20 (0.10)p 
NaCl 
0.2 M  55.6 (6.2)d  61.7 (5.0)j  0.25 (0.17)q 
0.1 M  49.2 (4.1)e  55.5 (3.4)k  0.17 (0.12)r 
0.5 M  50.4 (3.8)e  57.0 (4.0)k,l  0.25 (0.13)s Sucrose 





















































































































































Sample  NaCl (mg/mL)  Rebiana (mg/mL)  a (Å)  c (Å) 
1  0  0  25.6 (2)  13.2 (1) 
2  0  10  23.3 (3)  13.0 (2) 
3  0  30  54.8 (2)  39.3 (2) 
4  0  50  25.6 (6)*  12.4 (7)* 
5  2  0  23.8 (2)  13.1 (1) 
6  2  10  58.8 (3)  39.5 (2) 
7  4  0  24.5 (1)  13.1 (1) 
8  4  10  51.9 (4)  39.3 (3) 
9  4  30  64.9 (2)  38.8 (2) 

















































































































































































































NaCl (mg/mL)  Rebiana (mg/mL)  Onset (°C)  Peak (°C)  Enthalpy (mJ/g) 
0  54.4 (3.9)a,b,1  57.7 (6.4)a,1  0.7 (0.4)a,1 
10  53.0 (*)a,1  53.1 (*)a,1  229.4 (*)b,1 
30  60.0 (0.4)b,1  62.5 (0.5)a,1  3.6 (1.7)a,1 
0 
50  61.0 (*)a,b,1  63.5 (*)a,1  1.9 (*)a,1 
0  52.7 (*)a,b,2  61.3 (*)a,1  11.6 (*)a,1 
10  51.0 (0.7)a,2  57.0 (1.6)a,1  36.9 (9.2) b,1 
30  53.0 (0)b,2  55.4 (0.2)a,1  7.1 (9.4) a,1 
2 
50  51.6 (1.1)a,b,2  56.0 (0.2)a,1  20.5 (8.6) a,1 
0  51.7 (*)a,b,2  60.9 (*)a,1  29.4 (*)a,1 
10  50.8 (2.5)a,2  61.4 (0.4)a,1  24.2 (19.5) b,1 
30  51.8 (0.2)b,2  55.2 (0.4)a,1  51.5 (25.5) a,1 
4 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































r (Å‐1) Reflection  h  k  l 
Observed  Calculated 
Intensity 
1  1  1  0  0.1040  0.1040  VS 
2  0  3  0  0.1797  0.1797  VS 
3  2  2  0  0.2074  0.2074  VS 
4  1  0  1  0.0719  0.0717  W 
5  1  1  1  0.1112  0.1108  W 
6  0  2  1  0.1261  0.1255  W 
7  1  2  1  0.1626  0.1624  W 
8  1  0  2  0.0999  0.0990  W 
9  0  2  2  0.1437  0.1430  W 
10  1  2  2  0.1774  0.1767  S 
11  1  3  2  0.2297  0.2301  M 
12  0  4  2  0.2529  0.2533  W 
13  1  0  3  0.1339  0.1341  M 
14  0  2  3  0.1690  0.1684  W 
15  1  2  3  0.1987  0.1985  W 
16  1  3  3  0.2459  0.2457  W 
17  1  0  4  0.1710  0.1704  M 
18  1  1  5  0.2252  0.2255  S 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